Introduction
Traumatic arteriovenous fistula (AVF) is one of the curable causes of congestive heart failure. 1 Although the history of trauma is clear, the development of AVF is insidious and sometimes not obvious; thus, the detection of shunt is crucial for treatment. We present a patient who suffered from gunshot injury complicated with traumatic AVF. The diagnosis of AVF was made 14 years after the injury, despite a history of congestive heart failure for 4 years.
Case Report
A 59-year-old man complained of effort dyspnea and heart palpitations of 10 years' duration. He had suffered from a penetrating gunshot injury in the left thigh 14 years ago; he had received no treatment except for dressing and wound compression. In the last 4 years, his symptoms had become exaggerated and he began to have orthopnea. He had been admitted to other hospitals under the impression of congestive heart failure and received repeated chest tapping for pleural effusion. Due to the uncontrollable heart failure, he was referred to our hospital for further study. Echocardiography revealed cardiomegaly with 4-chamber dilatation (LVEDD, 67 mm; LVESD, 43 mm), moderate mitral regurgitation, and compromised left ventricular function (ejection fraction, 40%). The patient was treated with diuretics at the outpatient department. Two years before this admission, he had been admitted to our hospital for chest pain. Thallium-201 myocardial perfusion scans revealed ischemia over the inferior wall, anterior basal wall and inferior septum. The following coronary angiography was normal, but there was left-to-right shunt with Qp/ Qs of 3.18. Magnetic resonance angiography (MRA) of the thorax did not reveal structural anomaly, and he was discharged without a definite diagnosis. Exercise intolerance, dyspnea, and palpitation persisted until our urologist found gross hematuria. Abdominal sonography showed an aneurysmal dilatation of the vein over the left pelvis, just beside the urinary bladder, measuring 7 cm in diameter ( Figure 1) . A markedly dilated femoral artery and its communication to the vein were also demonstrated by multiple-detector computed tomography (MDCT) angiography ( Figure 2 ). The diagnosis of traumatic AVF was thus made and we operated without delay.
Surgery was performed with an incision on the medial side of the left thigh. The wound was deepened Traumatic arteriovenous fistula (AVF) is not an uncommon disorder, but late discovery and the presentation of high-output heart failure is very rare. This patient did not know that he had traumatic AVF after a gunshot injury in the left thigh 14 years ago. The major presentation of the AVF was signs of heart failure. We performed surgical repair after making the diagnosis. The patient recovered with an uneventful course. This report stresses the importance of history-taking and physical examination in making the diagnosis of traumatic AVF. Heart failure due to arteriovenous fistula and the fistula was found between the femoral artery and vein, 10 cm above the popliteal fossa. Further dissection was made to isolate the femoral artery and vein. With occlusion of the proximal and distal ends of the vessels, the artery and vein were separated and the fistula was closed with 5-0 Prolene sutures. The aneurysmal dilatation of the iliac vein was left alone. The postoperative course was very smooth and the patient's symptom of orthopnea became much improved. Six months later, the patient's heart function had returned to normal (New York Heart Association functional class I). Echocardiography showed a reduction in heart size (LVEDD, 55 mm; LVESD, 37 mm) and minimal mitral regurgitation. MRA showed that the size of the venous aneurysm was also much diminished ( Figure 3 ).
Discussion
Trauma, especially low-velocity trauma from a knife or small-caliber missile, is a major cause of acquired AVF. Only approximately 2% of post-traumatic AVFs spontaneously resolve. 2 Increased sheer force from shunt flow in the artery proximal to the fistula will stimulate secretion of endothelium-derived relaxation factor, which results in vasodilatation by its action on Preoperative Postoperative arterial wall smooth muscle. Longstanding increased blood flow will increase the diameter of the vessel and enhance fracture of the elastic fibers, which further dilates the vessel and increases shunt flow. 3 With the enlarging left-to-right shunt, chronic volume overload of the heart leads to remodeling, ventricular dilatation and heart failure.
In this high-tech era, numerous imaging tools lead to a common occurrence: thorough history-taking and physical examinations are neglected. In this case, the patient had received all kinds of studies relevant to heart failure, but none of them had led to the correct diagnosis of AVF. Without the incidental finding of a pelvic venous aneurysm during abdominal sonography, we might not have taken a further look at the patient's extremities, and the presence of this AVF would have remained obscure. During physical examination, the bruit could be easily auscultated at the left inguinal area. It was not until this time that the gunshot history was retrieved.
Though digital subtraction arteriography remains the gold standard for diagnosing AVF, recentlyintroduced less invasive tools such as MDCT and MRA provide quick but also accurate diagnosis. 2, 4 Post-traumatic fistula should be obliterated surgically as soon as possible. 5 Untreated fistula results in complications including rennin-mediated hypertension (40-50%) and high-output heart failure (50%). 6 Recent development of stent graft provides a less invasive choice for repairing AVF, especially for patients with unstable hemodynamic status. 7, 8 Rapid reduction in heart size and normalization of cardiac output have been reported in the literature. 3, 9 However, there were exceptions. Nara et al presented a case with aggravated heart failure after closure of longstanding AVF. 10 Abrupt increase in systemic vascular resistance occurred and resulted in deterioration of heart failure. Their patient required inotropes and vasodilators and took some time to recover. Considering the possible deterioration of heart failure, we kept our patient in the intensive care unit for postoperative care. We tapered off the inotropes slowly with careful monitoring of his hemodynamic status. There was no immediate improvement in cardiomegaly in our case, but exercise intolerance was much improved soon after the operation.
Large aneurysm of the iliac vein might lead to lifethreatening pulmonary thromboembolism, and some authors suggest aggressive surgical correction. 11 In our case, the dilatation of the iliac vein was secondary to AVF and was not a true venous aneurysm. We did not perform venorrhaphy or use anticoagulatory therapy after the operation. During the follow-up period, there was no thromboembolic complication. Followup MRA study also revealed an obvious reduction in the diameter of the left iliac vein. We do not suggest performing any further intervention on the AVF to avoid other complications.
Traumatic AVF is a treatable cause of heart failure. Surgical obliteration may lead to immediate and full recovery. Careful history-taking and physical examination is as important as other advanced diagnostic tools. Critical postoperative care is necessary for patients complicated with chronic heart failure.
